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Model of University Fesburces, is.based^on the assumjstion that 
students will demand a certain npmfeer of credit hbiirs in vairious ^ 
disciplinesi Key outputs of the model ihclude a .cbiparisbn df faculty- 
salarjr funding with ^salary costs and a display of the student credit 
hours 'fSCHV demanded by students versus the supply o^ 
given the existing '^number of faculty and established teacht^ 
ftiong ♦•he parameters t^atlwere used to deyelop the model are: ^ 
of instruction,, types bif faculty, and average faculty salaries by 

discipline by faculty type. An interim rolution to meet the data 

requirements bf the model ana bthSr anaLytici^l effbrts involved using 
data in the personnel /pa y^^^ tecptds, and oth.er data bases 

.and files, when beginning a simulatibh with the model', the user must 
select policies and assumptions displayed menus sucha^ 

enrollment jprotectiontechnigu rate* The, user 

can then choose this manual or automatic modei tn^the manual mode# the 
user can vary the mix of faculty' and workloads for each disciplln*^ 
for each. year. In the atitomatic mode the user chn choose . whether the 
model will ad-^ust faculty mix br workloiid to balance SCH supply to 
demandi ft simplified versibnibf the basic prbgram algorithi for each 
dtsctplfhe for a' sihale year is diagramed. (SWt • . / 
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. . _ _ ^ - **• _ _ . 

Sophisticated^planning models aha mahagemeht irtfbntiatlbri systems nave been 

readily available to fifgh er edaci^tlon d ecision makers for several years. 

- These . tools , ha^e. yet to be iEully exploitei^ administrators despite ^ t 5act ' 

that declining enrollments^ and p.nflation should hatye* increased' the demand for 

Hghef e^Sc^at xb^^ i'lif luencirig inf dtrmat J^trr- An 

alternative approach invo4ves---tme use of a relatively simple mbdei. to jstimur 

late .dialogue among administrator^, planners,' and Researchers and to su^se-- 

quehtiy iEbcus W^e" sdphistlca^^^ollo^-up mddeiing aftd informatioi^ gathering 

efforts. This paper describes an interactive computet model which relates the 

^_ _ . - - -_ - . 

variables surroimdlng decisivpns involving faculty, funding and en^rbllments . 



Introduction * \ 

.". ■ • ^ - . ' ' ' 

Sophisticated pianning mddielis and matiagement informatifeci systems have 

been readily available to higher education decision makers f|r_se yeral years > 

These tools have yet to be fully exploited by administ^^rs despite the fact 
- that declining enrollitent and infiatibr\ should have' increased the demands for 

""^higher education- plannin and decision- inf luencing infonnation, Araqng 

* ' . _ _ * _ 

the ireasbhs advanced, fpr the slow adoption of plarihing models are^ 

_ , ' ; s. * * 

1. the models have been too simple (imprecise results^ tenuous assiiinp- 

tions) ; ' • ^ 

/ i_ > 

2. the models have been too cbmpiex (massive support data, ihcomprehen- 

^ sible Ibgie) ; 

3. the^^estibh tb be addressed by the mbdel-has Bfeen poorly defined^ 

4. higher education administrators have relatively high turribver; 

^\ '_ _ ^ 

- 5- administrators have been uneasy with quantitative methods; and 

_ ; : _ _ _ , I - 

6* political management of the model development has been poor (overly 

*' exuberant prbmbtibn bf the mblifel's capabilities, premature releale 

of the results) . * . 

yhe spect/icatiotj a^d- development bf management information systems have been 



hampered by many of these same problems plus expense, long lead times, and the 

_ _ \ 

lack of iritegration of existing operational systems*. * 

Ah apprbpriately selected- pl&hhing mgdel can be used to alleviate some of 

¥ ' - - - - - - / 

the aforementioned problems. The question to be Addressed by the model. must, 
♦ . ^ • 

be central to the operation of the university so that the results will be bf 

_ _ , • _ _. _ _ • _ _ 

^ interest to a diverse group. of administrators. The theory behind the first it- 

eratibh bf the model must be simple sb- as tb inspire the confidence of those 

who are not at ease using tTie models. If apprbpriateiy managed^ this first use 

of the model should "lead to more sophisticated follow-up* modeling efforts. The 

data selected^ support the model and the administrators' conceptualization bf 



the relationships between these da'ti-shouid ^alsb be of value to management ih- 
fbrmatibh systems designers and data administrators;^ This paper wlii di^c^ss 

- ^ _ .... ; . 

-.the. jdev-elbpiiiehbiot ats^:pecifiQ-J.rtterac.tiv'ei computer model at -the University' of " 
Kansas and its pojtential^^o prbmcyte administrative involvement in sdphistiGated 
model deveiopment and to increase the effectiveness of ihstitutibnal plannin g^. 



Why Was« A^'Model Developed? 

; tn the spring of .1976 it became clear to 'the administration of the College 

of Liberal Atts and Sciences that declining; enrollments in departments in which 
a large propottion 6£ the faculty had tenure could be a significant p^blem in 
the near future.' Was sufficient staffing and funding flexibility available to « 
deal with -pbteritial significant drops in demand^ for the services of some facul-^ 

t> and significant increases in demand for others? A team composed of a col- 

_ _* 

lege associate dean (mathematics)^ a faculty member- (economics), and two* insti- 
tutional researchers (H.B.A.s) was.^fonned to examine this issue. ' 

The team decided to develop a computer-based model which ^woulS^proVide ad^ 
ministratbrs with a hands-on tool for analyzing the interaction of predicted 
enrollm^ts with alternative staffs wbrklbad arid funding policies. Called IMUR, 
interactive Model of University Resburces, the multiyear mbdel would be based 
on the assumption that students will demand a certain number of credit hours 
in variSuS disciplines,. It is the challenge of the univearsity to meet this de- 
mand cbristraihed By available fa'culty, teaching loads , funding and tenure. 
Building A Model * - ' . 

In developing a model several cbnsideratjiohs are parambuht. Sbme ques- 
tions to ask include: , , 

1. What is the purpdse of the 'model and what kind of questions ar^ to 

N •» . ■ 

I 

^•be answered? . . , , 

2. ^ What levels of detail and precisibii are required to respond to the 
, - . .. _ _.. 

^estions and to insure confidence in^he results? ^ . 



3* How flexibliB must jpk^, model ^ tb.deal with new questions, data and 

relationships? * <> 

4« What data- are- avalla^ble. to support the model? 

5i \Who will be involved^n defining the model arid who will make the 
final decisions abouttth© content and operation of the model?' 



^ With these cbrisiderat^olis in mind, th^ team dete^ri^ried, that brie impbrtarit 
output of the mbdei would be a display of the student credit hours (SCH) de^ 
' manded by students vergus the supply of SGH available given the existing nun£er 

. . , -v._ ■ 

of faculty and established teaching loads. Another key output of the model 
wbulcf be the Cbmparisbri of faculty salary furidirig with salary costs. ;Tha abil- 
ity to vary number of faculty (PTE) ^ faculty wb^-kldads^ funding assumptions and 
cost assumptions each yea,.r was an essential requirement .of the model to allow 
exploration of Alternative policies. To meet the tes^t of flexibility, the model 
would b^^bns true ted from niodiilfes which could be changed or ^updated individual- • 



. • V ' ' - - . 
ly withbut destrbyirig the iritegrity b'f £he res^^ of the model, . * 

Where feasible, the team selected* traditional parameters irid used histbri- 

_ _ <•' _■ •*_ 

cat data p atte rns to develop the model. The selected parameters included such 




items as four dburse levels of instruction (lower level undergraduate, upp^er 

level uridergraduate, mastex's arid doctoral); fbuf types of faculty (tenured 

faculty\ tenure-track {prbbatibriary} faculty i, studerit teichirig assistarits, arid 

. ■ • ■ ' • f 

all other, such as lecturer^ and instructors) ; and average faculty salaries by 

discipiine by faculty type. Twb- areas which were discussed extensively were: 

' » ' ' • * - ' ' 

l)*'at what level bf aggregation Shbuld instruction be' analysed, and 2) how will 

faculty effort arid SCH be liriked tb de^ermirie faculty teachirig loads. 

There has been much debate abiut the level of aggregatibn at which instruc- 
tion , can be meaningfutiy analyzed. The mbdel' was. developed at the discipline 
rsrfher than the liepartmental level. The Higher Education General information 
(REGIS) taxonomy was used tb aggregate departtJerits' irito such disciplines as 



Social sciences*, .physical sciences;' educatiorii etc i it was; argupd* that these 

• _ ' *- - _ ' ■ - - - - - - - - - i - - • 

aggregat ions, were sufficient, for discerning trends and that* the departmental 

ehroiitiieat trends withiri a discipline would similar. However ^ budget, tenure .. 

and Other decisipna] SX"^ made at the department levels not at the discipline level. - 

- - ■ »- • • . • . 1 -. ' 

• It. ,. ■' ..■ 1_ ^ ^-7-^^ ' i:.^.. . ; ; '*^m " 

Small deisartments are special problems in that s.malf .jxumlJe^f ^ mean^_ ; ^■ 



ing^f ul " pWj e^^^ Data" are being "gathered whi'c^^ enable the model to^ op- 

earate at the departmental level also. r . 

Determining faculty teaching loads has be3h the most difficult task 'in de-" -. • 

veloping the model. The : inability to 'allocate faculty effort to, courses has 

Ibng^been the stumbling block to cdsti analysis^ in higher education. ; ihitially . 

a Faculty Activity Analysis (FAA) -was Used. In the FAA, faculty reported their 

efSoft for individual courses and then ah average course load (SCH per FTK). was 

> •» ' 

calculated by course level and by^ department/discipline. However^ since the Ug- 

iversity of Kansas does not conduct a FAA on a regular basis (the latest avail- 

1 _ » 

I - / . I 

abli* figures are for 1974), this .was found to be an. inadequate soiutibn. Even- 
tually a standard^ cbiirse weighting system was used to allocate faculty effort 
to courses.' TJie weighting system considers type of class '(lectUre^l^ lab, iildivid- ' * / 
ual research, activity^ etc.) Class size, course level, credit hburs^ and con- \, 
tact hours. ^^^'^ % 

Data To Suppbrtj The/<ffodel • ' ' 

After, .defining the basic 'operatibri bf the nhbdel and cursorily identifying^ 

the data to be included in the model, the team began to define the precise data ■ 

_ _ _ _ ^ 

needed and locate an appropriate source of these data. This was not an easy 

. . _ __ . __ . . ^ 

task because bf the state bf the administrative information systems at that^ 

stage in the prbject^C^ The university t^ras iii the prbcess of converting all its . ^ 

_____ _ _ ^ ' ^ ' _ " *• 

administrative systems from hardware sharea^ith academic cbmpUtirig sepaifate 

hardwaire and so,ftv7are of another vendor.' The studelt credit hour ihfbrmatibh 

'■ ' ' . 

■ ; ' ■ ■ ^ S ' . - "' . ' . 



'FIGURE l INUR - BASIC OUTLINE -OF THE: HODEL 
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FIGURE 2. IHUR - BASIC ALSORITHH F^R 9NE DlSClPUNE FClR A SINGLE YEAR 
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10 \ . . 

flexibility of ther model is th? faculty FTE change matrix, •it lis relatively • 
eaiy to include 'any number of new inatrices which may be discontinuous fync- 
tioris (e.g.^ actual retirements) or linear furiiitibris (e.g.j attrition rates) . 
Alkali automatic and manual adjustments of faculty mix are made through a 
change matrix^. The data required to drive the model include historic ^GH, fac- 
ulty ^salaries, faculty FTEj» faculty workloads^, faculty effort allocations, fund- 
ing formula^ faculty attrition^ faculty, retirements, and tenure rates. 



In its current configuration, the model takes the selected ehrbl'lment prb- 

• _ • ^ ■_ '__ _ r ■ 

jection, funding alternative, and inflation assumptions; the historic changes 



to faculty mi3^; the calculated faculty allocation and workloads; and the FY 1978 
a-^erage salaries ahJ base salary^ budgets and then prdje^cts faculty mix, faculty 
workloads, SCH supply and demand; salary funding and salary costs by discipline. 
The model currently uses FY 1978 as ^he ba& year and includes actual SCH and 

inflationary increases for FY 1979 and FY 1^80. The model projects five years, 

• ■ ' ' 

FY 1981 to FY '1985. ' . 



Next Ste|)s ^ ' 

Oar experience with the model to date leads us to toci lUui a .iu*]./i Jcci 



sion with respect to the operation of the model wiii have Lo be uiu.ie aoou. At> 

the mbdiel has grown in complexity, the amount of time ucccssuiy lo c>>mpiet«^ one 

modeling session has increased sigul ticaal iy . The Ulieuuuci wc t^K.c invulvca 
^ ) 

whether or not to maintain a "hat^s-oh" capabillLy iwi ihuoc wliu \^ui\^ 
increasing the level of model detail . 

ReUuciiig Che iiiuubeL of display ciiwi.:;;^, i^^^ v .>l ii.^ »..» . 

p Lecalcul at eU f i 1 eS , ua 1 ng hi ^lie t S j/CoU UK i ^ uu.l m,> icma , uu i i <j iu* I i*^ { t* . , 

of each modeling aesdioii (unc dl a i i oi icpattmeuL di a ciinti) uwtii.J ..liciui-c 
the speed of Lhe model. However, ttie^e ^aiuS won id be moie ihan oit by Llic 

addition of beneficial bac time-cuiisumlug capabilities audi aa iiuecii prog^ram- 

• . . . . . ... 'r 

ffiing solutions or. the addition of inajor iiew vailablea ;>ucti .ia ^upporL ^^taft. 
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■ other operating expenses; and floor space. The altimate sblutibh may be two 

' . ■ ' . . . : ■ .J;;:_._ ■_ 

models: one simple model for administrators which operates at relatively high 



degrees of aggregatibri^ ' and a second model which wdt^ld be used by institutional 
researchers at the direction of admiriistratdrs to j(ddel more disaggregated data 
with more sophisticated techniques. The use of c6nimerc±ally available packages 
such as EDUCOM's Financial Planning Model X^FFM) and other more genergi data 
mangers and modeling langj^geS is ISeing-'.explorec};' , ^ ^ - 

While the model has been operational for -serine tinier its^e Has been lim- 
ited. Contftbuting to this "limited use" are^the data required by the model. 
It is a time consuming process ^o gather the' data, particularly since the model 



has been a moving target ^i^ntil recently when the problem of allocating faculty 
effort to courses was resb3|Ved using a standard weighting system. We are cur- 
rently gathering data for FY 1980 and anticipate l^avi^g^'^t^eN^del operating 
with that data set by raid-summer, ^ 

Furthermore, while this developuieuL w^o undertaken a^^he request of the 
. management of the College of Liberal Artt. and Sciences, other penidr adminis- 
trators have been skeptical of using models for planning purposes However, 
in discussing the merits of models in planning, a* dialogue about planning as- 
sumptions, needs and expectations was initiated. Heretofore ^jiat kind of^dis- 



] 



cussibri had been limited to the lofty goals of the University ractier than the 
tiuts and bolts of accbmplishihg stated objectives. 

These -discussions combined with fiuducicii critic;o/eAigc;ii.^y in ^ii>icc liit.Ll 
tutiotts has ied to a more active intere^c cuid ll i i^i yatiun in 1 .4iu»l u^^ Uy aeif* 
lor admiulst rators , We anticipate thdL i^iUR L-« suoceBz-tui in ciJJi:<.aa i ng ^ 

the specific question responsible fbr Ils cL^-atiui*; Ubes ilie UiilveiaiLy of 
Kansas have sufficient staffing and financial fleAlLility Lb uieet: anticipated 
enrollment changes? Yet the ultimate value at tho model may not he its pio 
jections related to this specific question bat the stlmuldtluu ot cx plcinuliig 

15 



12 



d^lo^uei the dialogue established during the specification^ design and first 
use of planning models should provide 'the impetus for productive and on-going 



discussibris of the present and future policies, plans and information needs of 
the institution. ^ , 



